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DETAILED ACTION 

1. This action is responsive to application # 09/707,486, filed on November 07, 2000. 
Claims 1-40 are presented for examination. t 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

(e) The invention was described in (1) an application for patent, published under section 122(b), by another filed in the 
United States before the invention by the applicant for patent or (2) a patent granted on an application for patent by 
another filed in the United States before the invention by the applicant for patent, except that an international application 
filed under the treaty defined in section 351(a) shall have the effects for purposes of this subsection of an application filed 
in the United States only if the international application designated the United States and was published under Article 
21(2) of such treaty in the English language. 

2. Claims 1-9, 11-27, 31-37, and 39-40 are rejected under 35 U.S.C. 102(e) as being 
anticipated by John D. Kenny US Patent No. (5,287,292) referred to hereinafter as Kenny. 

As to claim 1, Kenny teaches an integrated circuit comprising: a register to store a 
threshold temperature value (see col.5 lines 64-67, an up/down counter includes a register that 
stores the threshold value); a thermal sensor (see coll lines 54-56); and clock adjustment logic 
to decrease a clock frequency in response to the thermal sensor indicating that the threshold 
temperature value has been exceeded (see col. 2 lines 3-28, et-seq.). 

As to claim 2, Kenny teaches an integrated circuit of Claim 1 further comprising: 
threshold adjustment logic to increase the threshold temperature value to a new threshold 
temperature value in response to the thermal sensor indicating that the threshold temperature 
value has been exceeded (see col.2 lines 17-27). 

As to claim 3, Kenny teaches an integrated circuit of Claim 2 wherein the threshold 
adjustment logic is further to increase the new threshold temperature in response to the thermal 
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sensor indicating that the new threshold temperature has been exceeded (see col.5 lines 64-67, 
and col. 6 lines 1-14). 

As to claim 4, Kenny teaches an integrated circuit of Claim 3 wherein the threshold 
adjustment logic is further to lower the new threshold temperature to detect decreases in 
temperature (see col. 2 lines 3-16). 

As to claim 5, Kenny teaches an integrated circuit of Claim 1 wherein the clock 
adjustment logic is to increase the clock frequency after a predetermined duration (see col.2 lines 
37-47, the where sampling the clocking frequency of the IC at regular time intervals corresponds 
to a clock adjustment logic to increase the clock frequency after a predetermined duration). 

As to claim 6, Kenny teaches an integrated circuit of Claim 1 wherein the clock 
adjustment logic is to increase the clock frequency in response to the thermal sensor indicating 
that the sensed temperature is less than the threshold temperature (see col.2 lines 18-47). 

As to claim 7, Kenny teaches an integrated circuit of Claim 1 further comprising a fail- 
safe sensor and halt logic to halt operation of the integrated circuit in response to the fail-safe 
sensor indicating that a fail-safe threshold temperature has been exceeded (see col.l lines 50-64, 
col. 1-36, where the temperature detector and the temperature threshold inherently teaches a fail 
safe mode that will cause a halt operation). 

As to claim 8, Kenny teaches an integrated circuit of Claim 7 wherein the halt logic is to 
inhibit operation of the integrated circuit by stopping a clock of the integrated circuit (see col.6 
lines 15-23, col.l lines 50-64, col. 1-36, where the temperature detector and the temperature 
threshold inherently teaches a fail safe mode that will cause a halt operation). 
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As to claim 9, Kenny teaches an integrated circuit of Claim 7 wherein the fail-safe 
threshold temperature is a predetermined fixed critical temperature (see col.2 lines 17-27). 

As to claim 11, Kenny teaches an integrated circuit of Claim 1 further comprising an 
interrupt handler to display information regarding the sensed temperature to a user of the 
integrated circuit (see col.2 lines 48-50). 

As to claim 12, Kenny teaches an integrated circuit of Claim 1 further comprising 
interrupt logic to generate a first interrupt if the calculated average temperature exceeds a first 
threshold and a second interrupt if the calculated average temperature exceeds a second threshold 
(see col.2 lines 17-27). 

As to claim 13, Kenny teaches an integrated circuit of Claim 1 wherein the clock 
adjustment logic executes instructions to vary the frequency of a clock signal of the integrated 
circuit in response to the thermal sensor (see col.2 lines 27-36). 

As to claim 14, Kenny teaches an integrated circuit of Claim 1 wherein the clock 
adjustment logic executes instructions to provide closed loop control of the integrated circuit 
clock frequency, thereby automatically reducing the temperature when overheating occurs (see 
col.2 lines 36-47). 

As to claim 15, Kenny teaches an integrated circuit of Claim 1 further comprising 
interrupt logic to activate an active cooling device in response to the thermal sensor (see col.l 
lines 19-25, and col.l lines 54-60, where a cooling fan corresponds to the cooling device). 

As to claim 16, Kenny teaches a method comprising: storing a threshold temperature 
value in a register (see col. 5 lines 64-67); sensing the temperature of an integrated circuit (see 
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coll lines 54-56); and decreasing a clock frequency of the integrated circuit in response to the 
sensed temperature exceeding the threshold temperature value (see col.2 lines 3-28, et-seq.). 

As to claim 17, Kenny teaches a method of Claim 16 further comprising: increasing the 
threshold temperature value to a new threshold temperature value in response to the sensed 
temperature exceeding the threshold temperature value (see col.2 lines 17-27). 

As to claim 18, Kenny teaches a method of Claim 17 further comprising increasing the 
new threshold temperature in response to the sensed temperature exceeding the threshold 
temperature value (see col.5 lines 64-67, and col.6 lines 1-14). 

As to claim 19, Kenny teaches a method of Claim 16 further comprising lowering the 
new threshold temperature to detect decreases in temperature (see col.2 lines 3-16). 

As to claim 20, Kenny teaches a method of Claim 16 further comprising increasing the 
clock frequency after a predetermined duration (see col.2 lines 37-47). 

As to claim 21, Kenny teaches a method of Claim 16 further comprising increasing the 
clock frequency in response to the sensed temperature being less than the threshold temperature 
(see col.2 lines 18-47). 

As to claim 22, Kenny teaches a method of Claim 16 further comprising displaying 
information regarding the sensed temperature to a user of the integrated circuit (see col.2 lines 
48-50). 

As to claim 23, Kenny teaches a method of Claim 16 further comprising executing 
instructions to vary the frequency of a clock signal of the integrated circuit in response to the 
sensed temperature (see col.2 lines 27-36). 
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As to claim 24, Kenny teaches a method of Claim 16 further comprising executing 
instructions to provide closed loop control of the integrated circuit clock frequency, thereby 
automatically reducing the temperature when overheating occurs (see col.2 lines 36-47). 

As to claim 25, Kenny teaches a microprocessor comprising: a register storing a register 
value corresponding to a threshold temperature (see col.5 lines 64-67); a programmable thermal 
sensor receiving the register value, wherein the programmable thermal sensor generates a first 
interrupt signal if a microprocessor temperature exceeds the threshold temperature corresponding 
to the register value (see col.l lines 54-56); clock circuitry to provide a clock signal for the 
microprocessor (see col.2 lines 56-67); and a processor unit coupled to the clock circuitry, 
wherein the processor unit executes instructions to vary the frequency of the clock signal in 
response to the first interrupt (see col.2 lines 18-47). 

As to claim 26, Kenny teaches a microprocessor of claim 25 further comprising a 
fail-safe thermal sensor generating a fail-safe interrupt signal if the microprocessor temperature 
exceeds a fail-safe threshold temperature, wherein the processor unit is halted in response to the 
fail-safe interrupt signal (see col.l lines 50-64, col. 1-36, where the temperature detector and the 
temperature threshold inherently teaches a fail safe mode that will cause a halt operation). 

As to claim 27, Kenny teaches a microprocessor of claim 25 wherein the clock circuitry 
further comprises a phase locked loop (see col.2 lines 36-47). 

As to claim 31, Kenny teaches a microprocessor of claim 25 wherein the processor 
executes instructions to reduce a frequency of the clock signal in response to the first interrupt 
signal (see col.2 lines 27-36). 
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As to claim 32, Kenny teaches a microprocessor of claim 25 wherein the processor 
executes instructions to provide closed loop control of the microprocessor clock frequency, 
thereby automatically reducing the temperature when overheating occurs (see col.2 lines 36- 
47). 

As to claim 33, Kenny teaches a microprocessor of claim 25 wherein the clock circuitry 
further comprises: a first clock; a frequency divider coupled to the first clock to provide the 
clock signal, the frequency divider reducing a frequency of the clock signal in response to the 
interrupt signal; and a second clock circuit coupled to provide the clock signal to the 
microprocessor (see col.2 lines 56-67). 

As to claim 34, Kenny teaches a microprocessor of claim. 25 wherein the processor unit 
programs the register with another register value corresponding to another threshold 
temperature in response to the first interrupt signal (see col. 5 lines 64-67, and col. 6 lines 1-14). 

As to claim 35, Kenny teaches a method of controlling a temperature of a 
microprocessor, comprising: generating a temperature signal within the microprocessor 
indicative of the temperature of the microprocessor (see col.2 lines 3-28, et-seq.); comparing 
the temperature signal with a first threshold temperature level within the microprocessor (see 
col.2 lines 3-28, et-seq.); generating an interrupt signal if the temperature signal indicates that 
the first threshold temperature level has been exceeded (see col.5 lines 64-67, and col.6 lines 1- 
14); and decreasing a microprocessor clock frequency in response to the interrupt signal (see 
col.2 lines 3-16). 

As to claim 36, Kenny teaches a method of claim 35 further comprising: comparing the 
temperature signal with a second threshold temperature level, wherein the second threshold 
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temperature level represents a fail-safe temperature; and halting the microprocessor, if the 
temperature signal indicates that the second threshold temperature level has been exceeded (see 
col.l lines 50-64, col. 1-36). 

As to claim 37, Kenny teaches a method of claim 35 further comprising: generating a 
fail-safe interrupt signal if the microprocessor temperature exceeds a fail safe threshold 
temperature; and halting the microprocessor in response to the fail-safe interrupt signal (see col.l 
lines 50-64, col. 1-36). 

As to claim 39, Kenny teaches a method of claim 35 further comprising providing closed 
loop control of the microprocessor clock frequency, thereby automatically reducing the 
temperature when overheating occurs (see col.2 lines 36-47). 

As to claim 40, Kenny teaches a method of claim 35 further comprising programming the 
microprocessor with a second threshold temperature in response to the first interrupt signal (see 
col.2 lines 1-36). 

Claim Rejections - 35 USC§103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over John D. Kenny 
US Patent No. (5,287,292) referred to hereinafter as Kenny in view of Stanley W. Joehlin US 
Patent No. (4,807,144) referred to hereinafter as Joehlin. 
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As to claim 10, Kenny teaches a thermal sensor placed across an integrated sensor (see 
col. 1 lines 54-56), and an average mechanism to calculate the average temperature (see col. 8 
lines 57-67). Kenny does not expressly teach a plurality of thermal sensors and a mechanism to 
calculate the average temperature from the plurality of thermal sensors. 

However Joehlin teaches one or more temperature sensors (see col.l lines 41-43) and a 
system for calculating the average temperature for the set of temperature values (see col. 7 lines 
6-10, and Figure 5). 

It would have been obvious to one of the ordinary skill in the art at the time of the 
applicant's invention to combine the teaching Joehlin to Kenny's method because Joehlin's 
teaching of a plurality of thermal sensors and a mechanism to calculate the average temperature 
for the set of temperature values would allow users of Kenny's method to improve the 
manufacturing operation of an integrated circuit by monitoring and controlling the heat 
generation of the integrated circuit so that it would not cause any damage to the integrated 
circuit. 

4. Claims 28-30, and 38 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
John D. Kenny US Patent No. (5,287,292) referred to hereinafter as Kenny as applied to the 
rejection of claims 25 and 35 above in view of Hitoshi Kinoshita US Patent No. (5,149,199) 
referred to hereinafter as Kinoshita. 

As to claim 28, Kenny teaches a thermal sensor (see col. 1 lines 54-56). 

Kenny does not expressly teach a current source; a voltage reference coupled to the 
current source to provide a bandgap reference voltage, wherein the bandgap reference voltage is 
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substantially constant over a range of temperatures; an output voltage varying with the 
microprocessor temperature in accordance with the register value; and a comparator, wherein 
the comparator generates the first interrupt signal if 5 a difference between the output voltage and 
the bandgap reference voltage indicates that the threshold temperature has been exceeded. 

However Kinoshita teaches a current source; a voltage reference coupled to the current 
source to provide a bandgap reference voltage, wherein the bandgap reference voltage is 
substantially constant over a range of temperatures (see col.3 lines 1-4, where the first current 
source flowing into a bandgap type voltage); 

An output voltage varying with the microprocessor temperature in accordance with the, 
register value (see col.3 lines 5-6, where the second source corresponds to the output voltage 
changing with temperature); and 

A comparator (see col.3 line 7), wherein the comparator generates the first interrupt 
signal if a difference between the output voltage and the band9ap reference voltage indicates that 
the threshold temperature has been exceeded (see col.3 lines 26-30, where the amount of current 
from the first and second current sources change after they have reached a preset values 
corresponds to generating an interrupt signal if a difference between the output voltage = second 
source and the bandgap voltage=first source occurs ), 

It would have been obvious to one of the ordinary skill in the art at the time of the 
applicant's invention to combine the teaching Kinoshita to Kenny's method because Kinoshita's 
teaching of the use of a bandgap type voltage source and a comparator would allow users of 
Kenny's method to improve the manufacturing operation of an integrated circuit by monitoring 
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and controlling the heat generation of the integrated circuit so that it would not cause any 
damage to the integrated circuit. 

As to claim 29, Kenny teaches a thermal sensor to monitor the temperature of the 
integrated circuit (see col. 1 lines 54-56). 

Kenny does not expressly teach a transistor coupled to the current source, a gain ratio of 
the output voltage to a junction voltage of the transistor controlled by a transistor bias, wherein 
the junction voltage varies in accordance with a junction temperature of the transistor, a bias 
circuit providing the transistor bias to control the gain ratio, wherein the output voltage varies 
with the microprocessor temperature in accordance with the register value. 

However Kinoshita teaches a transistor coupled to the current source (see col.4 lines 30- 
31), a gain ratio of the output voltage to a junction voltage of the transistor controlled by a 
transistor bias (see col.4 lines 49-55,), wherein the junction voltage varies in accordance with a 
junction temperature of the transistor (see col.6 lines 1-15), a bias circuit providing the transistor 
bias to control the gain ratio (see col.4 lines 50-55), wherein the output voltage varies with the 
microprocessor temperature in accordance with the register value (see col.3 lines 26-30, where 
generating heat can be changed by changing the amount of current . flowing through the 
first=bandgap voltage and second=output voltage current sources corresponds to the output 
voltage being varied with the changing temperature). 

It would have been obvious to one of the ordinary skill in the art at the time of the 
applicant's invention to combine the teaching Kinoshita to Kenny's method because Kinoshita's 
teaching of the use of a bandgap type voltage source and a comparator would allow users of 
Kenny's method to improve the manufacturing operation of an integrated circuit by monitoring 
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and controlling the heat generation of the integrated circuit so that it would not cause any 
damage to the integrated circuit. 

As to claim 30, Kenny teaches a thermal sensor (see col. 1 lines 54-58). Kenny does not 
expressly teach a bias circuit that comprises weighted resistors. 

However Kinoshita teaches a bias circuit that comprises weighted resistors (see col.4 
lines 66-67). 

It would have been obvious to one of the ordinary skill in the art at the time of the 
applicant's invention to combine the teaching Kinoshita to Kenny's method because Kinoshita's 
teaching of the use of a bandgap type voltage source and a comparator would allow users of 
Kenny's method to improve the manufacturing operation of an integrated circuit by monitoring 
and controlling the heat generation of the integrated circuit so that it would not cause any 
damage to the integrated circuit. 

As to claim 38, the limitations of claim 38 are similar to the limitations of claim 28; 
therefore it is rejected based on the same rationale, supra. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicants 
disclosure. 

■ Ohmori US Patent No. (5,477,417) Electronic equipment having integrated circuit device and 
temperature sensor. 

■ Atriss US Patent No. (5,359,234) Circuit and method of sensing and temperature variation in an 
integrated circuit. 
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Comm unication 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Mussa A Shaawat whose telephone number is (571) 272-3785. The examiner can normally 
be reached on Monday-Friday (8:30am to 5:00pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Jean 
R Homere can be reached on (571) 272-3780. The fax phone number for the organization where this 
application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent Application 

Information Retrieval (PAIR) system. Status information for published applications may be obtained 

from either Private PAIR or Public PAIR. Status information for unpublished applications is available 

through Private PAIR only. For more information about the PAIR system, see http://pair- 

direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-2 17-9197 (toll-free). 

Mussa Shaawat 
Patent Examiner 
December 14, 2004 



